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RADIATION THERAPY SYSTEM WITH In light of the above , there is a need in the art for a user 
FOLLOW - THE - LIGHTS USER INTERFACE interface that facilitates efficient and accurate performance 

of radiation therapy workflows associated with a radiation 
CROSS - REFERENCE TO RELATED therapy system . 

APPLICATIONS 
BRIEF DESCRIPTION OF THE DRAWINGS 

The present application is a continuation application 
under 35 U.S.C. § 120 of U.S. application No. 15,957,752 Features of the present disclosure will become more fully 
filed Apr. 19 , 2018 , which claims the benefit of U.S. Pro apparent from the following description and appended 
visional Application No. 62 / 566,301 , filed Sep. 29 , 2017 . 10 claims , taken in conjunction with the accompanying draw 
The aforementioned U.S. application and U.S. Provisional ings . These drawings depict only several embodiments in 

accordance with the disclosure and are , therefore , not to be Application , including any appendices or attachments considered limiting of its scope . The disclosure will be thereof , are hereby incorporated by reference in their described with additional specificity and detail through use entirety . 15 of the accompanying drawings . 
FIG . 1 illustrates a clinical environment in which an BACKGROUND embodiment of the present disclosure can be integrated . 

Unless otherwise indicated herein , the approaches FIG . 2 schematically illustrates a perspective view of a 
radiation therapy treatment system , according to various described in this section are not prior art to the claims in this 20 embodiments of the present disclosure . application and are not admitted to be prior art by inclusion FIG . 3 schematically illustrates a portion of a control pad , 

in this section . according to an embodiment of the present disclosure . 
Radiation therapy , which is the use of ionizing radiation , FIG . 4 schematically illustrates a control pad at a certain 

is a localized treatment for a specific target tissue , such as a step of a radiation therapy workflow , according to an 
cancerous tumor . Ideally , radiation therapy is performed on 25 embodiment of the present disclosure . 
target tissue ( also referred to as the planning target volume ) FIG . 5 sets forth a flowchart summarizing an example 
that spares the surrounding normal tissue from receiving method for controlling the user interface of an RT treatment 
doses above specified tolerances , thereby minimizing risk of system , according to one or more embodiments of the 
damage to healthy tissue . So that the prescribed dose is present disclosure . 
correctly supplied to the planning target volume during 

DETAILED DESCRIPTION radiation therapy , the patient should be precisely positioned 
relative to the linear accelerator that provides the radiation 
therapy , typically with a movable treatment couch mounted In the following detailed description , reference is made 
on a turntable assembly . In addition , radiotherapy beams can the accompanying drawings , which form a part hereof . In 
be shaped around the target tissue to give a high radiation 35 the drawings , similar symbols typically identify similar components , unless context dictates otherwise . The illustra dose to a cancerous tumor while minimizing dosing to the tive embodiments described in the detailed description , surrounding healthy tissue , thereby reducing the risk of side drawings , and claims are not meant to be limiting . Other effects . Furthermore , small changes in the position of the embodiments may be utilized , and other changes may be 
target tissue can be accommodated with image guided 40 made , without departing from the spirit or scope of the 
radiotherapy ( IGRT ) , in which X - ray scans are employed subject matter presented here . It will be readily understood 
before and during radiotherapy treatment to determine in that the aspects of the disclosure , as generally described 
real - time the size , shape , and po on of the target tissue as herein , and illustrated in the figures , can be arranged , 
well as the surrounding tissues and bones . substituted , combined , and designed in a wide variety of 
A radiation therapy system capable of providing sophis- 45 different configurations , all of which are explicitly contem 

ticated treatments like IGRT can be complex to operate , and plated and make part of this disclosure . 
users generally require extensive training to perform the As noted above , when performing a radiation therapy 
various workflows on the system efficiently . For instance , ( RT ) workflow with an RT treatment system , selecting the 
performance of patient treatments , system calibration , and next correct input button or switch from among the dozens 
other radiation therapy workflows typically involve various 50 of possible input mechanisms available to the operator can 
functions , inputs , setting adjustments , and motion enable be problematic and time - consuming . According to various 
commands . To enable such workflows , a conventional radia embodiments , while an operator performs a particular work 
tion therapy system can have dozens or more different input flow that involves the plurality of input mechanisms of an 
buttons , switches , scroll wheels , and other input mecha RT system , at each step of the workflow , the operator is 
nisms for receiving user inputs . Furthermore , a typical 55 assisted in the process of selecting the next input mechanism 
radiation therapy workflow usually involves a specific in a way that greatly reduces the number of possible input 

mechanisms that can be chosen . Specifically , at each step of sequence of user inputs selected from this multiplicity of the workflow , a first subset of input mechanisms is made input mechanisms . Consequently , when performing a radia visually prominent via a first visual technique and a second tion therapy workflow , selecting the next correct input 60 subset of the input mechanisms is made visually prominent button or switch from among the dozens of possible input via a second visual technique . The first subset includes input mechanisms available can be problematic and time - consum mechanisms that are available for selection at that particular 
ing . As a result , unless an operator is very experienced with point in the workflow and the second subset includes rec 
a particular radiation therapy system , utilization of the ommended input mechanisms that are the most likely to be 
system will not be maximized , which slows amortization of 65 the next input mechanism that should be actuated by the 
the system and degrades the radiation therapy experience of operator at that particular point in the workflow , as deter 
the patient . mined by a controller associated with an RT system . For 
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example , in some embodiments , at a particular step in an RT example , in some embodiments , LINAC 121 , EPID 125 , KV 
workflow , input mechanisms that are available for selection X - ray source 124 , and X - ray imager 150 rotate about 
are illuminated with a first color ( e.g. , white ) , the recom- treatment couch 123 as shown . 
mended input mechanisms are illuminated with a second Image acquisition and treatment control computer 131 is 
color ( e.g. , blue or green ) , and input mechanisms that are not 5 configured to control operation of RT treatment system 110 , 
available for selection or are otherwise inactive , are not including the performance of patient treatments , imager 
illuminated , or are otherwise made less visually prominent calibrations , assessments of system quality assurance , 
than the other input mechanisms . Thus , in such embodi machine performance checks , and the like . In addition , ments , the operator is not required to visually navigate or 
peruse all the possible buttons and other input mechanisms 10 includes a user interface ( UI ) controller 137. UI controller 

image acquisition and treatment control computer 131 
of the RT system , and instead can immediately determine 137 is configured to selectively control the visual promi which input mechanisms are not available in the current step 
of the RT workflow . Further , illumination of the recom nence of input mechanisms ( such a buttons or switches ) 

included in treatment room control console 127 and remote mended input mechanisms with a highlight color that is more visually prominent than the available input mecha- 15 control console 132 for receiving inputs from an operator of 
nisms visually presents the operator with a small number of RT treatment system 110. As a result , UI controller 137 
recommended options from which to first consider when facilitates an operator in performing RT workflows for RT 
selecting the next input mechanism of the RT workflow . treatment system 110. Specifically , at each step of an RT 
FIG . 1 illustrates a clinical environment 100 in which an workflow , UI controller 137 visually indicates which input 

embodiment of the present disclosure can be integrated . 20 mechanisms of treatment room control console 127 and 
Clinical environment 100 includes an RT treatment room remote control console 132 are not available for selection or 
120 with an RT treatment system 110 disposed therein and are otherwise inactive , which can greatly reduce the number 
a control room 130 , separated by a shielded wall 101. RT of possible input mechanisms from which the operator 
treatment system 110 includes a linear accelerator ( LINAC ) selects the next input . In addition , at each step of an RT 
121 that generates a megavolt ( MV ) treatment beam 122 of 25 workflow , UI controller 137 visually indicates which input 
high energy X - rays ( or in some embodiments electrons ) , a mechanisms are available to receive an input from the 
patient table or treatment couch 123 mounted on a couch operator , and visually highlights which input mechanism or 
positioning assembly 128 , a kilovolt ( kV ) X - ray source 124 , mechanisms are the most likely to receive an input from the 
an X - ray imager 150 , an MV electronic portal imaging operator at the current step of the RT workflow . UI controller 
device ( EPID ) 125 and , in some embodiments , a treatment 30 137 can be implemented as a software program executed by 
room control console 127 for controlling RT treatment image acquisition and treatment control computer 131 , as 
system 110 and / or couch positioning assembly 128. Control firmware ( not shown ) associated with image acquisition and 
room 130 includes an image acquisition and trea ent treatment control computer 131 , and / or as any technically 
control computer 131 that is communicatively coupled to feasible hardware unit capable of performing embodiments 
X - ray imager 150 and LINAC 121. Control room 130 35 of the disclosure described herein , such as a CPU , an 
further includes a remote control console 132 for controlling application - specific integrated circuit ( ASIC ) , a field pro 
RT treatment system 110 . grammable gate array ( FPGA ) , any other type of processing 

Also shown in FIG . 1 is a patient 160 , positioned on unit , or a combination of different processing units . 
treatment couch 123 for RT treatment . Patient 160 includes In the embodiment illustrated in FIG . 1 , clinical environ 
a target region 161. Target region 161 may be , for example , 40 ment 100 includes treatment room control console 127 
a tumor to receive RT treatment , and can be located in and / or remote control console 132 for receiving inputs from 
different regions of the body of patient 160 , such as the head , and presenting outputs to an operator of RT treatment system 
thorax , or leg . Typically , couch positioning assembly 128 is 110. Treatment room control console 127 and remote control 
configured to position patient 160 so that target region 161 console 132 each include a plurality of input mechanisms 
is at or near an isocenter 129 about which LINAC 121 , EPID 45 that enable an operator of RT treatment system 110 to 
125 , KV X - ray source 124 , and X - ray imager 150 are rotated perform various RT work flows and to enable motion of 
during RT treatment . treatment couch 123 along one or more movement axes . For 
LINAC 121 customizes treatment beam 122 to conform to example , in some embodiments , such input mechanisms 

the shape of a tumor in target region 161 of patient 160 . include mechanical buttons , scroll wheels , toggle switches , 
Thus , LINAC 121 destroys cancer cells while sparing sur- 50 and / or slider mechanisms . The input mechanisms of treat 
rounding normal tissue when the location of target region ment room control console 127 and remote control console 
161 is precisely known . KV X - ray source 124 is an X - ray 132 can be configured as motion enable switches that , when 
source for generating an imaging beam 126 , which is actively actuated by the operator , cause couch positioning 
directed toward X - ray imager 150 for imaging target region assembly 128 to translate treatment couch 123 along one or 
161 and surrounding areas during RT treatment . For 55 more axes of motion . The input mechanisms of treatment 
example , in some embodiments , clinical environment 100 is room control console 127 and remote control console 132 
employed for image - guided radiation therapy ( IGRT ) , which can also be configured to modify certain settings , energize or 
uses image guidance procedures for target localization de - energize X - ray sources associated with RT treatment 
before and during treatment . In such embodiments , the system 110 , change a current mode of operation of RT 
images used to precisely monitor the current location of 60 treatment system 110 , enable or disable LINAC 121 or 
target region 161 are generated with kV X - ray source 124 X - ray imager 150 , etc. In some embodiments , modes of 
and X - ray imager 150. Alternatively or additionally , in some operation of RT treatment system 110 include a patient setup 
embodiments , images generated with kV X - ray source 124 mode , a patient treatment mode , a service mode , an imager 
and X - ray imager 150 can be employed in intensity - modu- calibration mode , a machine performance check mode , a 
lated radiation therapy ( IMRT ) applications . In either IGRT 65 system quality assurance mode , and the like . One embodi 
or IMRT applications , elements of RT treatment system 110 ment of treatment room control console 127 is illustrated in 
rotate about treatment couch 123 during RT treatment . For FIG . 2 . 
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FIG . 2 schematically illustrates a view of RT treatment a longitudinal axis of motion . In one such embodiment , 
system 110 that shows treatment room control console 127 , certain input mechanisms are buttons configured to initiate 
according to various embodiments of the present disclosure . preprogrammed motion of a patient couch for RT treatment 
In FIG . 2 , RT treatment system 110 includes a first instance system 110 along one or more of these axes , while other 
127A of treatment room control console 127 on one side of 5 input mechanisms 310 are buttons configured to enable 
a bore 201 of RT treatment system 110 and a second instance manual or preprogrammed control of the patient couch along 
127B of treatment room control console 127 on the other a single axis of motion . In the embodiment illustrated in 
side of bore 201. Hereinafter , first instance 127A of treat- FIG . 3 , control pad 222 includes an alignment button 311 
ment room control console 127 and second instance 127B of that moves the patient couch to a virtual iso - center of RT 
treatment room control console 127 are referred to collec- 10 treatment system 110 , a vertical up button 312 for raising the 
tively as treatment room control console 127. In the embodi- patient couch , a vertical down button 313 for lowering the 
ment illustrated in FIG . 2 , treatment room control console patient couch , a longitudinal in button 314 for moving the 
127 is disposed on a vertical surface 202 of RT treatment patient couch into the bore of RT treatment system 110 , a 
system 110 and proximate treatment couch 123. Vertical longitudinal out button 315 for moving the patient couch out 
surface 202 can include a stand and / or a vertical panel 15 of the bore of RT treatment system 110 , a lateral left button 
adjacent to bore 201 of RT treatment system 110. Alterna- 316 for moving the patient couch to the left relative to the 
tively , treatment room control console 127 can be located on bore , a lateral right button 317 for moving the patient couch 
a hand - held control pendant that is communicatively con- to the right relative to the bore , a load button 318 for moving 
nected via a wired and / or wireless connection to a controller the patient couch to the geometric iso - center of RT treatment 
that receives inputs from the control pendant , such as UI 20 system 110 ( e.g. , isocenter 129 in FIG . 1 ) , and a home button 
controller 137 . 319 for unloading a patient , i.e. , for moving the patient 

In the embodiment illustrated in FIG . 2 , treatment room couch to a home position of the RT treatment system 110 . 
control console 127 includes a touch - sensitive screen 221 In the embodiment illustrated in FIG . 3 , input mecha 
and a control pad 222 that includes a plurality of input nisms 320 include a sound volume increase button 321 and 
mechanisms ( not shown for clarity ) . Touch - sensitive screen 25 a sound volume decrease button 322 , where the sound can 
221 can be configured to receive touch - based inputs from an include ambient music for a patient and / or an operator voice 
operator , for example via an operator digit or a conductive when speaking to the patient from control room 130. Addi 
stylus , and to provide visual outputs to the operator . For tionally or alternatively , input mechanisms 320 can include 
example , information - based interactions with RT treatment any other suitable input mechanisms for an operator to 
system 110 can be performed via touch - sensitive screen 221 , 30 perform an input during an RT workflow , such as enabling 
such as saving images generated by RT treatment system or disabling a function of RT treatment system 110 , or 
110 , importing treatment plans for implementation by RT changing an operational parameter of RT treatment system 
treatment system 110 , performing data entry related to a 110. For example , input mechanisms 320 can include one or 
particular patient , selecting menu options , etc. By contrast , more sliders , scroll wheels , joystick controllers , and the like . 
control pad 222 is a user interface panel that is configured 35 Furthermore , in some embodiments , control pad 222 
with input mechanisms for use in portions of an RT work- includes more input mechanisms 301 or fewer input mecha 
flow in which inputs via a mechanical device are required or nisms 301 than those shown in FIG . 3 . 
preferred . For example , in certain RT workflows , position- Input mechanisms 301 of control pad 222 can be 
ing of treatment couch 123 is performed by an operator . To employed by an operator during an RT workflow . An RT 
prevent unintended motion of treatment couch 123 , the input 40 workflow for an operator generally includes the sequence of 
mechanisms of control pad 222 that enable motion of steps and / or inputs that take place in the performance of a 
treatment couch 123 are each typically configured as a particular procedure being performed with RT treatment 
motion enable switch ( also referred to as a “ dead man's system 110. There is generally a different workflow for 
switch ) , which is a form of fail - safe device designed to stop performing a patient treatment , a calibration of X - ray imager 
the motion or operation of a machine in the absence of an 45 150 , a machine performance check ( in which the geometric 
active input from an operator . In addition , the input mecha- performance of RT treatment system 110 is evaluated ) , and 
nisms of control pad 222 can include input mechanisms for an assessment of overall system quality assurance , among 
other functions or for setting adjustments of RT treatment others . Because each workflow generally includes a different 
system 110 , such as functions that are ill - suited to touch- series of inputs from the operator , and because control pad 
sensitive screen inputs . For example , in some embodiments , 50 222 can include dozens of different input mechanisms , 
the input mechanisms of control pad 222 can be configured locating the next input mechanism in a particular workflow 
for an operator to make sound volume or lighting adjust- can be a challenge for all but the most experienced opera 
ments , perform multi - axis control of a patient - monitoring tors . According to various embodiments , throughout the 
camera , etc. One embodiment of control pad 222 is illus- performance of a particular workflow on RT treatment 
trated in FIG . 3 . 55 system 110 , UI controller 137 determines a current state of 
FIG . 3 schematically illustrates a portion of control pad RT 110 , determines which of input mechanisms 301 are 

222 , according to an embodiment of the present disclosure . available and / or recommended based on the determined 
Control pad 222 is a user interface that includes multiple state , and causes the available and / or recommended input 
input mechanisms 301 that each generates an input to RT mechanisms 301 to be made visually more prominent than 
treatment system 110 during an RT workflow . For example , 60 input mechanisms that are not available or active . Thus , in 
in some embodiments , input mechanisms 310 control operation , a first subset of input mechanisms 301 that are 
motion of a patient couch or other apparatus along one or determined to be available for selection is made visually 
more axes of motion , and input mechanisms 320 control more prominent than a subset of input mechanisms that is 
other functions of RT treatment system 110 and / or can be determined to be unavailable or inactive , and a second 
used by an operator to provide inputs at certain steps in an 65 subset of input mechanisms 301 is visually highlighted to be 
RT workflow . The one or more axes of motion controlled by more prominent than the first subset of input mechanisms . 
input mechanisms 310 can include a vertical , a lateral , and One such embodiment is illustrated in FIG . 4 . 
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FIG . 4 schematically illustrates control pad 222 at a In some embodiments , UI controller 137 determines that 
certain step of an RT workflow , according to an embodiment a particular input mechanism 301 is an unavailable or 
of the present disclosure . By way of example , the RT inactive input mechanism in the current state of RT treat 
workflow is assumed to be a manual positioning workflow , ment system 110 when the particular input mechanism 301 
in which target region 161 of patient 160 is manually 5 is associated with a function of RT treatment system 110 that 
positioned at a particular location in RT treatment system has been disabled or is not applicable in the current state . For 110 ( target region 161 and patient 160 are both shown in example , in some embodiments , when treatment couch 123 FIG . 1 ) . ( see FIG . 1 ) has been moved to a maximum vertical position At the current step in the workflow , vertical positioning of 
patient 160 has been completed , for example via vertical up 10 mines that vertical up button 312 is an unavailable input and cannot be moved any higher , UI controller 137 deter 
button 312 and vertical down button 313 , and longitudinal mechanism , and when treatment couch 123 has been moved positioning of patient 160 has been completed , for example 
via longitudinal in button 314 and longitudinal out button to a minimum vertical position and cannot be moved any 
315. Thus , only lateral positioning of patient 160 remains to lower , UI controller 137 determines that vertical down 
be performed . As a result , UI controller 137 determines that 15 button 313 is an unavailable input mechanism . As noted 
the recommended input mechanisms at this point in the RT above , a fault status of RT treatment system 110 can also 
workflow are lateral left button 316 and lateral right button effect whether UI controller 137 determines a particular 
317. UI controller 137 further determines that , at this step in input mechanism 301 is an unavailable / inactive input 
the RT workflow , the other available input mechanisms mechanism . Further , a current mode of RT treatment system 
include vertical up button 312 , vertical down button 313 , 20 110 can affect whether UI whether UI controller 137 deter 
longitudinal in button 314 , and longitudinal out button 315 , mines a particular input mechanism 301 is an unavailable / 
while the inactive , unavailable , and / or not applicable input inactive input mechanism . For example , in one embodiment , 
mechanisms include alignment button 311 , load button 318 , in a patient setup mode , input mechanisms 301 associated 
home button 319 , sound volume increase button 321 , and with energizing or enabling X - ray sources of RT system 100 
sound volume decrease button 322. Therefore , UI controller 25 can be inactive input mechanisms , while in a patient treat 
137 causes the inactive / unavailable input mechanisms of ment mode , the same input mechanisms 301 can be available 
control pad 222 to be made less visually prominent than the input mechanisms . A single or multiple input mechanisms 
other input mechanisms . For example , in some embodi- can be determined to be unavailable input mechanisms . 
ments , UI controller 137 causes alignment button 311 , load In some embodiments , UI controller 137 determines that , 
button 318 , home button 319 , sound volume increase button 30 in the current state of RT treatment system 110 , a particular 
321 , and sound volume decrease button 322 to be darkened input mechanism 301 is a recommended input mechanism . 
or not lit ( denoted with fine hash marks in FIG . 4 ) . UI In such embodiments , recommended input mechanisms 
controller 137 also causes the available input mechanisms to include input mechanisms 301 that are associated with a 
be visually more prominent than the inactive / unavailable function of RT treatment system 110 or input to RT system 
input mechanisms . For example , in some embodiments , UI 35 100 that is more likely to be performed in the current state 
controller 137 causes vertical up button 312 , vertical down of RT treatment system 110 than other functions of or inputs 
button 313 , longitudinal in button 314 , and longitudinal out to RT treatment system 110. An example of one such 
button 315 to be illuminated , for example with a white light . function is the next function or input to be performed in the 
UI controller 137 further causes the recommended input current RT workflow . In some embodiments , a fault status of 
mechanisms to be made visually more prominent than any of 40 RT treatment system 110 can effect whether UI controller 
the other input mechanisms 301 of control pad 322. For 137 determines a particular input mechanism 301 is a 
example , in some embodiments , UI controller 137 causes recommended input mechanism . For example , in response to 
lateral left button 316 and lateral right button 317 to be a particular fault in RT treatment system 110 being detected , 
illuminated with a highlight color that is different than there may be a specific input that is typically performed by 
and / or more visually prominent than the color of the avail- 45 the operator ( such as a patient unload command ) , and the 
able input mechanisms , such as blue or green ( denoted with input mechanism associated with that specific input is 
coarse hash marks in FIG . 4 ) . selected by UI controller 137 as a recommended input 

In some embodiments , UI controller 137 determines that mechanism . A single or multiple input mechanisms can be 
a particular input mechanism 301 is an available input determined to be recommended input mechanisms . 
mechanism in the current state of RT treatment system 110 50 In the embodiment illustrated in FIG . 4 , recommended 
the particular input mechanism 301 is associated with a input mechanisms for a specific step in an RT workflow are 
function of RT treatment system 110 that can be performed made more visually prominent than other input mechanisms 
in the current state . In some embodiments , such a function via different lighting colors for the recommended input 
can typically be performed at a specific step in an RT mechanisms and for the available input mechanisms . In 
workflow , but if a certain fault is detected by UI controller 55 other embodiments , any technically feasible technique can 
137 , UI controller 137 instead determines that the function be employed for rendering the recommended input mecha 
cannot be performed , and the input mechanism 301 associ- nisms more visually prominent than the available input 
ated with that function is not an available input mechanism . mechanisms . For example , in some embodiments , the rec 
Thus , in such embodiments , a fault status of RT treatment ommended input mechanisms can be rendered more visually 
system 110 can effect whether UI controller 137 determines 60 prominent than the available input mechanisms with an 
that a particular input mechanism 301 is an available input additional indicator light ( or lights ) that is illuminated when 
mechanism or an unavailable / inactive input mechanism . A the input mechanism is an available input mechanism . 
single or multiple input mechanisms can be determined to be Alternatively or additionally , in some embodiments , the 
available input mechanisms . To facilitate selection of the recommended input mechanisms can be rendered more 
next input mechanism 301 by the operator , typically , the 65 visually prominent than the available input mechanisms via 
number of available input mechanisms is greater than the a flashing indicator proximate each recommended input 
number of recommended input mechanisms . mechanism . 
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In the embodiment illustrated in FIG . 4 , available input each of the available input mechanisms with a suitable 
mechanisms for a specific step in an RT workflow are made respective light , such as a white light or other neutral 
more visually prominent than the inactive / unavailable input colored light , and the second visual technique includes 
mechanisms by darkening or not lighting the inactive / lighting each of the recommended input mechanisms with a 
unavailable input mechanisms and by lighting the available 5 respective light having a highlight color , such as blue or 
input mechanisms . In other embodiments , any technically green . Alternatively or additionally , in some embodiments , 
feasible technique for rendering the inactive / unavailable the first visual technique includes lighting each of the 
input mechanisms less visually prominent than the available available input mechanisms with a respective solid light and 
input mechanisms can be employed . the second visual technique includes lighting each of the 
FIG . 5 sets forth a flowchart summarizing an example 10 recommended input mechanisms with a respective flashing 

method for controlling the user interface of an RT treatment light , a significantly brighter light than those employed to 
system , according to one or more embodiments of the illuminate the available input mechanisms , or any other 
present disclosure . The method may include one or more technically feasible light that causes the recommended input 
operations , functions , or actions as illustrated by one or mechanisms to be visually distinguishable from the avail 
more of blocks 501-507 . Although the blocks are illustrated 15 able input mechanisms . Alternatively or additionally , in 
in a sequential order , these blocks may be performed in some embodiments , the recommended input mechanisms 
parallel , and / or in a different order than those described are visually highlighted compared to the available input 
herein . Also , the various blocks may be combined into fewer mechanisms , so that the recommended input mechanisms 
blocks , divided into additional blocks , and / or eliminated are more visually prominent than the available input mecha 
based upon the desired implementation . Although the 20 nisms . 
method is described in conjunction with RT system 100 of In addition , in some embodiments , in step 504 , UI con 
FIG . 1 , persons skilled in the art will understand that any troller 137 also causes the non - available / inactive input 
suitably configured system is within the scope of the present mechanisms to be less visually prominent ( or otherwise 
disclosure . In the embodiment described in conjunction with visually de - emphasized ) than the available input mecha 
FIG . 5 , the control algorithms for the method steps reside in 25 nisms . For example , in some embodiments , UI controller 
and / or are performed by UI controller 137. In other embodi- 137 may cause the non - available / inactive input mechanisms 
ments , such control algorithms may reside in and / or be to be darkened or unlighted . Thus , the operator can readily 
performed by any other suitable control circuit or computing distinguish which input mechanisms are not available in the 
device . current state of RT treatment system 110 . 
A method 500 begins at step 501 , in which an RT 30 In step 506 , UI controller 137 receives a user input from 

workflow is initiated , for example in response to an input or one of the available input mechanisms or recommended 
inputs from an operator of RT treatment system 110. In some input mechanisms , and RT treatment system responds to the 
embodiments , the input ( s ) can be received from touch- input received accordingly . 
sensitive screen 221. For example , a mode change or other In step 507 , UI controller 137 determines whether the 
displayed button may be selected by the operator on touch- 35 current RT workflow is completed . If no , method 500 
sensitive screen 221. Alternatively , the input ( s ) can be proceeds back to step 502 , and UI controller 137 again 
received from an input mechanism 301 of control pad 222 . determines which of input mechanisms 301 are available 

In step 502 , UI controller 137 determines the current state input mechanisms , recommended input mechanisms , or 
of RT treatment system 110. For example , in some embodi- non - available / inactive input mechanisms ; if yes , method 
ments , UI controller 137 determines whether any faults are 40 500 terminates . Thus , at each step of an RT workflow , or 
currently detected . Alternatively or additionally , in step 502 , whenever a change of state of RT treatment system 110 is 
as part of determining the current state of RT treatment detected , UI controller 137 changes which input mecha 
system 110 , UI controller 137 determines whether RT treat- nisms of control pad 222 are available , recommended , or 
ment system 110 is performing an RT workflow and , if so , unavailable , and caused the input mechanisms to be visually 
what the current step is of the RT workflow . Alternatively or 45 emphasized accordingly . 
additionally , in step 502 , as part of determining the current While various aspects and embodiments have been dis 
state of RT treatment system 110 , UI controller 137 deter- closed herein , other aspects and embodiments will be appar 
mines what a current operational mode of RT treatment ent to those skilled in the art . The various aspects and 
system 110 is . Alternatively or additionally , in step 502 , as embodiments disclosed herein are for purposes of illustra 
part of determining the current state of RT treatment system 50 tion and are not intended to be limiting , with the true scope 
110 , UI controller 137 determines any other applicable and spirit being indicated by the following claims . 
status of RT treatment system 110 , such as a current location 
of treatment couch 123 along each axis of motion , what We claim : 
X - ray sources and other components of RT treatment system 1. A method of controlling a user interface that includes 
are energized or enabled , etc. a plurality of input mechanisms , the method comprising : 

In step 503 , UI controller 137 determines available input causing a first set of one or more input mechanisms in the 
mechanisms of control pad 222 for the current state of RT plurality of input mechanisms to be visually empha 
treatment system 110 determined in step 502 . sized via a first visual technique while a second set of 

In step 504 , UI controller 137 determines recommended one or more input mechanisms in the plurality of input 
input mechanisms of control pad 222 for the current state of 60 mechanisms is not visually emphasized via the first 
RT treatment system 110 determined in step 502 . visual technique ; 

In step 505 , UI controller 137 causes the available input receiving a user input via an input mechanism that is 
mechanisms to be visually emphasized via a first visual included in the first set ; 
technique and the recommended input mechanisms to be based on the user input , determining a third set of one or 
visually emphasized via a second visual technique that is 65 more input mechanisms in the plurality of input mecha 
different than the first visual technique . For instance , in some nisms and a fourth set of one or more input mechanisms 
embodiments , the first visual technique includes lighting in the plurality of input mechanisms ; and 
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causing the third set of one or more input mechanisms to 11. The method of claim 10 , wherein : 
be visually emphasized via the first visual technique the light that is included in the respective input mecha 
while the fourth set of one or more available input nism is of a first color ; and 
mechanisms is not visually emphasized via the first when the second set of one or more input mechanisms is 
visual technique . not visually emphasized via the first visual technique , 

2. The method of claim 1 , wherein the first set of one or each input mechanism in the second set of one or more more input mechanisms comprises one or more available input mechanisms is illuminated with a respective light input mechanisms and the second set of one or more input of a second color that is included in each input mecha mechanisms comprises one or more unavailable input nism in the second set of one or more input mecha mechanisms . nisms . 
3. The method of claim 2 , wherein : 12. The method of claim 10 , wherein : the plurality of input mechanisms are included in a 

radiation therapy system ; and the light that is included in the respective input mecha 
each of the one or more available input mechanisms nism is of a first color ; and 

comprises an input mechanism that is associated with a 15 when the second set of one or more input mechanisms is 
respective function of the radiation therapy system that not visually emphasized via the first visual technique , 
can be performed by the radiation therapy system in a each input mechanism in the second set of one or more 
current mode of operation of the radiation therapy input mechanisms is not illuminated by any light 
system . included in each input mechanism in the second set of 

4. The method of claim 2 , wherein : one or more input mechanisms . 
the plurality of input mechanisms are included in a 13. A motion - enable apparatus , comprising : 

radiation therapy system ; and a plurality of input mechanisms ; and 
each of the one or more unavailable input mechanisms a controller configured to : 

comprises an input mechanism that is associated with cause a first set of one or more input mechanisms in the 
either a respective function of the radiation therapy 25 plurality of input mechanisms to be visually empha 
system that is not applicable in a current operating sized via a first visual technique while a second set of 
mode of the radiation therapy system or an action of the one or more input mechanisms in the plurality of input 
radiation therapy system that has been disabled in the mechanisms is not visually emphasized via the first 
current operating mode of the radiation therapy system . visual technique ; 

5. The method of claim 1 , further comprising : receive a user input via an input mechanism that is 
receiving a user input via an input mechanism that is included in the first set ; 

included in the third set ; based on the user input , determine a third set of one or 
based on the user input , determining a fifth set of one or more input mechanisms in the plurality of input mecha 
more input mechanisms in the plurality of input mecha nisms and a fourth set of one or more input mechanisms 
nisms and a sixth set of one or more input mechanisms 35 in the plurality of input mechanisms ; and 
in the plurality of input mechanisms ; and cause the third set of one or more input mechanisms to be 

causing the fifth set of one or more input mechanisms to visually emphasized via the first visual technique while 
be visually emphasized via the first visual technique the fourth set of one or more available input mecha 
while the sixth set of one or more input mechanisms is nisms is not visually emphasized via the first visual 
not visually emphasized via the first visual technique . 40 technique . 

6. The method of claim 5 , wherein the fifth set of one or 14. The motion - enable apparatus of claim 13 , wherein 
more input mechanisms includes at least one input mecha- each of the input mechanisms in the first set of one or more 
nism from the plurality of input mechanisms that is not available input mechanisms and the second set of one or 
included in the third set of one or more input mechanisms . recommended input mechanisms comprises a 

7. The method of claim 5 , wherein the sixth set of one or 45 mechanical button mechanism . 
more input mechanisms includes at least one input mecha- 15. The motion - enable apparatus of claim 14 , wherein the 
nism from the plurality of input mechanisms that is not first visual technique comprises illuminating each input 
included in the fourth set of one or more input mechanisms . mechanism in the first set of one or more available input 

8. The method of claim 1 , wherein the first set of one or mechanisms with a light of a first color that is included in the 
more input mechanisms comprises one or more recom- 50 respective input mechanism . 
mended input mechanisms and the second set of one or more 16. The motion - enable apparatus of claim 13 , wherein the 
input mechanisms comprises one or more available input first set of one or more input mechanisms comprises one or 
mechanisms . more available input mechanisms and the second set of one 

9. The method of claim 8 , wherein : or more input mechanisms comprises one or more unavail 
the plurality of input mechanisms are included in a 55 able input mechanisms . 

radiation therapy system ; and 17. The motion - enable apparatus of claim 16 , wherein : 
each of the one or more recommended input mechanisms the plurality of input mechanisms are included in a 

comprises an input mechanism that is associated with a radiation therapy system ; and 
respective function of the radiation therapy system that each of the one or more available input mechanisms 
is more frequently performed by the radiation therapy 60 comprises an input mechanism that is associated with a 
system in a current mode of operation of the radiation respective function of the radiation therapy system that 
therapy system than other input mechanisms in the can be performed by the radiation therapy system in a 
plurality of input mechanisms . current mode of operation of the radiation therapy 

10. The method of claim 1 , wherein the first visual system . 
technique comprises illuminating each input mechanism in 65 18. The motion - enable apparatus of claim 16 , wherein : 
the first set of one or more available input mechanisms with the plurality of input mechanisms are included in a 
a light that is included in the respective input mechanism . radiation therapy system ; and 
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each of the one or more unavailable input mechanisms 

comprises an input mechanism that is associated with 
either a respective function of the radiation therapy 
system that is not applicable in a current operating 
mode of the radiation therapy system or an action of the 5 
radiation therapy system that has been disabled in the 
current operating mode of the radiation therapy system . 

19. The motion - enable apparatus of claim 13 , wherein the 
first set of one or more input mechanisms comprises one or 
more recommended input mechanisms and the second set of 10 
one or more input mechanisms comprises one or more 
available input mechanisms . 

20. The motion - enable apparatus of claim 19 , wherein : 
the plurality of input mechanisms are included in a 

radiation therapy system ; and 
each of the one or more recommended input mechanisms 

comprises an input mechanism that is associated with a 
respective function of the radiation therapy system that 
is more frequently performed by the radiation therapy 
system in a current mode of operation of the radiation 20 
therapy system than other input mechanisms in the 
plurality of input mechanisms . 
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